Specification process of animal plate in the sea urchin embryo.
The most animal part of the ciliated band of sea urchin larvae, the animal plate, is a specialized region in which elongated cells form long and non-beating cilia. To learn how this region is specified, animal halves were isolated from the early cleavage to pregastrulation stages. As is well known, the animal half that is isolated at the eight-cell stage develops into a 'dauerblastula', which forms long and non-beating cilia all around the surface. The region with long cilia, however, became restricted toward the animal pole when separation was delayed. If separated before primary mesenchyme ingression, even a small animal-pole-side fragment formed a normal-sized animal plate. Thus, the prospective animal plate region is gradually restricted by some signal from the vegetal hemisphere, and the specification process terminates before the mesenchyme blastula stage. It was also known that a normal-sized animal plate was formed in micromere-less embryos, indicating that the signal does not depend on micromeres or their descendants. Further, the animal-pole-side fragments were isolated from embryos in which the third cleavage plane was shifted toward the vegetal pole. They formed a normal-sized animal plate, containing more than 75% of the egg volume from the animal pole. This indicates that the egg cytoplasm delivered to veg1-lineage blastomeres plays an important role in the animal plate specification. Interestingly, the an1-less embryo formed long and non-beating cilia at its top region, but thickening did not occur. The cytoplasm near the animal pole might contain some factors necessary for the animal plate to become thick.